cardiac rehabilitation cardiopulmonary endurance experiential avoidance mood quality of life ■ PURPOSE: Patients with a diagnosis of cardiac disease are often asked to make significant lifestyle changes, but they may experience difficulty initiating and maintaining lifestyle changes, especially when engaging in experiential avoidance (EA), the tendency to push away unpleasant emotions and sensations. This study examined the relationship between EA, psychological functioning, cardiac-quality of life (cardiac-QOL), program adherence, and cardiopulmonary endurance among patients entering an outpatient cardiac rehabilitation (CR) program.
■ RESULTS: Forty-seven patients completed the questionnaires. General EA was associated with greater depression ( r = 0.73, P < .001), anxiety ( r = 0.56, P < .001), and stress ( r = 0.65, P < .001) and lower cardiac-QOL ( r = − 0.69, P < .001). In addition, when controlling for the influence of general EA, greater cardiac-specific EA was associated with depression (∆ R 2 = 0.05, P = .01), anxiety (∆ R 2 = 0.18, P < .001), and poorer cardiac-QOL (∆ R 2 = 0.04, P = .04). However, lower cardiac-specific EA predicted greater increases in cardiopulmonary endurance ( V · O 2 peak ) during the CR program ( b = − 0.18, P = .002; ∆adjusted R 2 = 0.07). Experiential avoidance was not associated with adherence.
■ CONCLUSIONS: Lower EA is associated with better psychological wellbeing among patients entering a CR program and with better exercise outcomes. Strategies for reducing EA may be important to consider in future clinical studies.
Lower Experiential Avoidance Is Associated With Psychological Wellbeing and Improved Cardiopulmonary Endurance Among Patients in Cardiac Rehabilitation

Christina L. Goodwin , MS ; Charles F. Emery , PhD
Lifestyle change is at the core of cardiac rehabilitation (CR), with emphasis on increasing physical activity and modifying diet. To initiate and maintain lifestyle change, patients must tolerate both short-term and long-term discomfort (eg, muscle pain, dietary change) over extended periods of time. [1] [2] [3] However, patients who cope with discomfort by avoiding unpleasant emotions, thoughts, and sensations may experience increased levels of distress and greater difficulty modifying health behaviors, 4 , 5 which may lead to poor CR outcomes. Studies indicate that the tendency to avoid unpleasant thoughts and feelings, commonly referred to as experiential avoidance (EA), is associated with physical and psychological outcomes that are relevant for CR patients. For example, past reviews have indicated that higher EA is associated with smoking behavior, poor disease self-management, and lower quality of life (QOL) among patients with and without chronic disease such as diabetes and heart failure 4 ; higher EA is associated with lower rates of health behavior adherence among patients who are overweight or experiencing chronic pain 5 ; and higher EA is associated with more depressive symptoms among patients with heart failure. 6 During CR, patients are expected to tolerate physical and psychological discomfort (eg, exercise-related soreness, food cravings) when making recommended lifestyle changes. Thus, EA may be relevant for patients in CR, but no prior research has evaluated the association of EA with QOL and psychological functioning among patients in CR.
This study examined the relationship of EA with psychological functioning and cardiac-specific quality of life (cardiac-QOL), among patients entering an outpatient CR program. In addition, EA was evaluated as a predictor of program adherence, and data from a subsample of participants were used to assess the degree to which baseline levels of EA predicted change in cardiopulmonary endurance. It was hypothesized that lower EA at baseline would be associated with better baseline cardiac-QOL and psychological functioning among patients in CR and that lower baseline EA would predict better adherence to CR as well as greater improvement in cardiopulmonary endurance.
METHODS
Participants
A convenience sample of patients referred to The Ohio State University outpatient CR program was evaluated for eligibility during program orientation and invited to participate in the study. Study inclusion criteria were (1) referral to CR; (2) between the ages of 18 and 80 years; and (3) fluency in written and spoken English. Exclusion criteria were blindness or deafness, or inability to fully participate in the program due to psychiatric (eg, schizophrenia, delusions), cognitive (eg, dementia) or substance abuserelated impairment.
Most participants were referred to CR postmyocardial infarction or post-percutaneous coronary intervention, as shown in Table 1 . Of the patients who agreed to participate, 47 completed study questionnaires and a cardiac stress test before initiating CR (time 1). In addition, program adherence data were available for all participants and post-CR stress testing data (time 2) were available for 30 participants.
Procedures
The study was approved by the institutional review board of The Ohio State University. Eligible patients were invited to participate in the study, and interested patients completed informed consent during orientation to the CR program. Participants were told that the study was evaluating the impact of psychological variables among CR patients. After providing consent, participants were given a packet of questionnaires to complete and return on the first day of CR participation.
Measures
The questionnaire packet included demographic questions and the following self-report inventories assessing EA, cardiac-QOL, and psychological functioning:
Experiential avoidance
General EA
The Acceptance and Action Questionnaire-II 7 is a 10-item measure that is widely used to assess one's ability to accept undesirable internal experiences (eg, unwanted thoughts, feelings, sensations) while continuing to pursue desired goals. Items are rated on a 7-point Likert scale (1 = never true; 7 = always true), with 3 reverse-scored items. Higher scores indicate greater EA. Internal reliability was very good (Cronbach α = 0.87).
Cardiac-specific EA
The Cardiac Acceptance and Action Questionnaire is a modified version of the Acceptance and Action Questionnaire-II created for the purposes of this study. The Cardiac Acceptance and Action Questionnaire is an 11-item questionnaire, with each item rated on a 7-point Likert scale. Higher scores indicate greater avoidance of thoughts and feelings about heart disease (eg, "I do not exercise regularly because it reminds me that I have heart disease"). Cronbach α in this sample was 0.84.
Cardiac-QOL
The Quality of Life Index-Cardiac Version IV 8 is a widely used measure of cardiac-specific QOL with 4 subscales: Health and Functioning; Social and Economic; Psychological/Spiritual; and Family. Higher scores indicate better QOL. In this sample, Cronbach α was 0.96 for the total index score and ranged from 0.86 to 0.96 for the 4 subscales.
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Psychological functioning
The Depression Anxiety and Stress Scale-21 9 is a 21-item indicator of psychological functioning (ie, depression, anxiety, and stress), with each item rated on a 4-point Likert scale. This scale is commonly used and has good reliability and validity. Internal reliability (Cronbach α ) in the current sample was good to excellent (Depression subscale = 0.93; Anxiety subscale = 0.78; and Stress subscale = 0.87).
Physiological data were collected from participant medical records, and included data on body mass index (BMI), resting blood pressure, and cardiorespiratory endurance.
Cardiorespiratory endurance
A modified Bruce protocol was utilized to assess cardiorespiratory endurance. Peak oxygen uptake ( V · O 2 peak ) was measured during supervised exercise on a treadmill or stationary cycle ergometer. During the exercise test, increases in treadmill speed and grade (cycling rate and resistance on a stationary bicycle) occurred every 2 minutes. The concentration of expired oxygen and carbon dioxide was determined by averaging breath-by-breath measures every 7 seconds to calculate oxygen utilization and carbon dioxide production (MedGraphics Ultima CardiO 2 System; MGC Diagnostics Corporation, St Paul, MN). Maximum exercise threshold was indicated by patient report of extreme fatigue or by technician observation of abnormal heart rhythm, significant ischemic changes, or other limiting symptoms.
Program adherence
Adherence was computed as the total number of exercise sessions completed by each participant divided by the total number of exercise sessions approved by the participant insurance provider.
CR Program
The full CR program included 36 sessions of both aerobic and anaerobic exercises, with each session lasting approximately 60 to 90 minutes. Participants also attended weekly educational group sessions addressing disease-relevant topics including stress management, nutrition guidelines, smoking cessation, and cardiac function. Health insurance did not always cover the full 36-session program; thus, program adherence was defined as a ratio, as described earlier.
Data Analysis
To examine the relationship of general and cardiacspecific EA with psychological functioning, cardiac-QOL, and program adherence, a series of correlations was performed. Hierarchical regression analyses, controlling for general EA, evaluated the degree to which cardiac-specific EA predicted baseline levels of psychological functioning, cardiac-QOL, exercise capacity, as well as program adherence. Hierarchical regression also was used to determine the degree to which baseline cardiac-specific and general EA predicted change in V · O 2 peak during CR. A total of 8 regressions were conducted (5 regressions of baseline variables, 1 of adherence, and 2 of changes in V · O 2 peak ).
RESULTS
The study sample was primarily white, with a mean age of 61 ± 10.2 years. As shown in Table 1 , program noncompleters (n = 8) were more likely to have a higher BMI at baseline than participants who completed CR. All program completers achieved 100% adherence to the number of sessions allowed by their insurance, although the mean number of sessions attended was <36. Because of the skewed distribution www.jcrpjournal.com of the adherence ratio, all adherence analyses were conducted with adherence dichotomized, reflecting either full adherence or less than full adherence. Study noncompleters did not differ from completers on measures of general and cardiac-specific EA, cardiac-QOL, or psychological functioning at baseline (time 1). At time 1, general EA was positively correlated with psychological functioning including depression ( r = 0.73, P < .001), anxiety ( r = 0.56, P < .001), and stress ( r = 0.65, P < .001) and negatively associated with cardiac-QOL ( r = − 0.69, P < .001). General EA was not associated with CR adherence. Hierarchical regression analyses revealed that after controlling for the influence of general EA, cardiac-specific EA predicted depression, anxiety, and cardiac-QOL at program entry as shown in Table 2 . Logistic regression analyses revealed that general and cardiac-specific EA were not significant predictors of program adherence. Cardiac-specific EA was not associated with stress or CR program adherence.
Post-CR exercise data were not available for a total of 17 participants. In addition to the 8 participants who did not complete the CR program, 9 participants did not complete exercise testing post-CR (time 2) due to either limitations in health insurance coverage or the discretion of the CR staff. Paired t tests revealed a significant increase in V · O 2 peak between time 1 and time 2 ( t 29 = 5.67, P < .001). Age was negatively associated with V · O 2 peak at both time 1 ( r = − 0.28, P < .05) and time 2 ( r = − 0.49; P < .01). Hierarchical multiple linear regression analyses were conducted to evaluate time 1 levels of cardiac-specific and general EA as predictors of change in V · O 2 peak . With time 2 V · O 2 peak as the dependent variable, time 1 V · O 2 peak and age were entered in the first step and the raw number of completed exercise sessions was entered in the second step to control for variability in exposure to exercise training. In the third step of the regression, either time 1 general EA or time 1 cardiac-specific EA was entered. Results indicated that lower cardiac-specific EA at baseline predicted increased V · O 2 peak during the
Because the latter null effect could have resulted from limited statistical power, the regression was repeated after removing age as a predictor but EA still did not predict change in V · O 2 peak .
DISCUSSION
Consistent with previous studies documenting correlates of avoidance, EA was negatively associated with cardiac-QOL in this sample of CR patients. 5 Similarly, EA was positively associated with poorer psychological functioning (depression, anxiety, and stress), suggesting that a greater tendency to ignore or avoid unpleasant sensations or memories was actually associated with higher levels of distress. Furthermore, although EA was not associated with program adherence, lower disease-specific EA at entry to CR predicted greater increases in V · O 2 peak during CR, suggesting that cardiac-specific EA may influence exercise outcomes of CR. Hildebrandt and Hayes 4 have argued that the associations between avoidancebased coping responses and emotional distress may help explain negative cardiovascular outcomes in that negative affectivity is associated with reduced autonomic function and poor health behaviors, thereby leading to increased risk for cardiovascular disease. Higher EA may exacerbate the cardiovascular health risk associated with emotional distress. Although prior studies suggest that lower levels of EA are associated with engagement in positive health behaviors such as low-calorie diets and exercise, 10 the present data found no association of EA with health behavior. Overall, data from this study are consistent with the Hildebrandt and Hayes model, reflecting that higher EA is associated with greater distress and that lower EA is associated with improved exercise endurance among patients in CR.
Previous research has indicated the importance of measuring disease-specific avoidance. [11] [12] [13] [14] [15] Cardiac rehabilitation programs address disease-related topics; therefore, a disease-specific measure of EA, such as the cardiac-specific measure of EA utilized in this study, may be more appropriate for assessing healthrelated outcomes in CR. Engagement in EA may vary across settings, and patients may engage in EA in response to specific life events (eg, disease-related) but not in response to other life events (eg, workrelated). Thus, conducting analyses using a general measure of EA to predict disease-specific outcomes may result in null findings. The use of both general and disease-specific measures of EA will help address this problem in future studies of health and health behaviors.
This study had several limitations including a smaller sample size, reliance on mainly cross-sectional data, and use of a new measure that has not yet been validated. Despite the smaller sample size, the magnitude of effects observed was in the moderate range and statistical power was adequate. Risk of type I error was somewhat elevated because of the multiple planned comparisons. However, of the 8 hierarchical regressions performed for this study, half were statistically significant, which is well above chance rates. Also, it is possible that study participants with time 2 cardiac stress testing data were not representative of www.jcrpjournal.com typical CR patients because they had lower BMI than those who dropped out and they were more likely to have private insurance that would pay for postprogram testing. Future prospective studies should include additional followup assessment to explore the mediating effects of EA during CR, as well as changes in health behaviors and psychological well-being during CR. Furthermore, future research should examine the health outcomes of treatments to reduce EA, such as interventions targeting depression, anxiety, or anger. The current study did not include further indicators of program adherence (eg, exercise behavior during CR sessions) that could elucidate the relationship between cardiac-specific EA and improved cardiorespiratory functioning. Because additional psychometric data are not available for the cardiac-specific EA questionnaire, results and conclusions drawn from these data must be interpreted cautiously.
Results of this study suggest that lower EA is associated with positive well-being and enhanced exercise outcomes among CR patients. Higher EA among patients with cardiac disease is associated with distress and poor outcomes. Experiential avoidance is the target of many mindfulness-and acceptancebased interventions, and, in contrast, avoidance has been recognized as a core process involved in the development and maintenance of various affective disorders 16 and related symptoms of worry and distress. 4 Moreover, EA is associated with self-report indicators of health such as perceived personal health and general life satisfaction. 4 Therefore, strategies to decrease EA (eg, mindfulness practice) may be useful to consider for patients in CR.
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